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THE NEXT 3 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASI 


TB is a 60-year-old, 59 kg male that is critically ill with pneumonia and has been hospitalized. TB is 
currently receiving a 200 mg IV bolus of piperacillin-tazobactam every 6 hours. 


Given: 
Vi = Vss = 60 L 
ty2=8h 


What is the elimination rate constant? 


Select one: 
0.087 v 


hi Rose Wang (ID:113212) this answer is correct, The calculated elimination rate constant 
is 0.087 h. 


0,085 ht * 
0.11671% 
0.112 ht 


Marks for this submission: 1.00/1.00. 
TOPIC: Pharmacokinetic calculations 
LEARNING OBJECTIVE: 


To learn the calculation of elimination rate constant for first-order kinetic. 


BACKGROUND: 

The elimination rate constant for first-order kinetic can be calculated by the following equation: 
ro 

ka T tija 

where, 

tye = half-life 

Kal = elimination rate constant 

SOLUTION: 

Step 1: Determine the elimination rate constant by using the half-life. 
— ro 

ka= tia 
— ina) 

ka = Sh 

ka = 0.087 h + 


Always check your units to ensure they cancel out and you are left with the desired units. 
Answer: 0.087 ht 
RATIONALE: 


Correct Answer: 
(Option #1): The calculated elimination rate constant is 0.087 h. 
Incorrect Answer: 


(Option #2): The calculated elimination rate constant is not 0.085 h“. 
(Option #3): The calculated elimination rate constant is not 0.116 h”. 
(Option #4): The calculated elimination rate constant is not 0.112 h. 


TAKEAWAY/KEY POINTS: 
ee ro equation can be used to calculate the elimination rate constant from half-life. 


REFERENCE: 


Question 2 
ID: 10181 
Incorrect 


Fag question 


Send Feedback 


Question 3 
1D: 10182 


Incorrect 


| Fag question 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition.). Philadelphia: Wolters 
Kluwer. 


The correct answer is: 0.087 h™ 


Estimate clearance. 


Select one: 


5.10 x 
Uh ‘Rose Wang (ID:113212) this answer is incorrect. The calculated clearance is not 3.10 


5.20 Yh 
6.72 Lhe 
6.93 L/h % 


Maris for this submission: 0.00/1.00. 
TOPIC: Pharmacokinetic calculations 

LEARNING OBJECTIVE: 

To learn the calculation of clearance 

BACKGROUND: 

‘The clearance can be calculated by the following equation: 

Cl = Va- ka 

where, 

Va = volume of distribution 

Cl = clearance 

Ka = elimination rate constant 

SOLUTION: 

Step 1: Use the elimination rate constant and volume of distribution to find clearance. 
Cl= Va- ke 


Cl= 60 L - 0.086643398 h! 
Cl= 5.20 L/h 


Always check your units to ensure they cancel out and you are left with the desired units. 


.20 L/h 
RATIONALE: 


Answe 


Correct Answer: 
(Option #2): The calculated clearance is 5.20 L/h. 


Incorrect Answer: 


(Option #1): The calculated clearance is not 5.10 L/h. 
(Option #3): The calculated clearance is not 6.72 L/h. 
(Option #4): The calculated clearance is not 6.93 L/h. 


‘TAKEAWAY/KEY POINTS: 


Cl = Va - ker the equation can be used to calculate the clearance. 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition.). Philadelphia: Wolters 
Kluwer. 


The correct answer is: 5.20 L/h 


Given a C(max)ss of 8 mg/L, is a loading dose required? And if so what is it? 


Select one: 
478 x 3 
mg Rose Wang (ID:113212) this answer is incorrect. The calculated loading dose is not 478 
mg. 
385 mg * 
480 mov 


Question 4 
ID: 10184 


Incorrect 


Fag question 


Marks for this submission: 0.00/1.00. 
TOPIC: Pharmacokinetic calculation 
LEARNING OBJECTIVE: 

To learn the calculation of loading dose. 
BACKGROUND: 


An immediate response is needed. Since TB is critically ill (a time-sensitive matter), a loading dose would be 
required to get to a steady state immediately. Without a loading dose, it will take 5 ty» which is about 40 h, 
to get to a steady state. 


SOLUTION: 
The loading dose can be calculated using the following equation: 

LD = C(maz)s5 - V 

where, 

LD = loading dose 

V = volume of distribution 

Cimay_ss = Steady-state concentration 

Step 1: Use the volume of distribution and the given C(max)ss to determine a proper loading dose. 
LD =C(maz)ss - V 


LD =8mg/L-60L 


LD = 480 mg 

Always check your units to ensure they cancel out and you are left with the desired units. 
Answer: 480 mg 

RATIONALE: 

Correct Answer: 

(Option #3): The calculated loading dose is 480 mg. 

Incorrect Answer: 


(Option #1): The calculated loading dose is not 478 mg. 
(Option #2): The calculated loading dose is not 385 mg. 
(Option #4): The calculated loading dose is not 392 mg. 
TAKEAWAY/KEY POINTS: 


LD = C(mar),, - V equation can be used to calculate the loading dose from the volume of distribution and steady-state 
concentration. 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition.). Philadelphia: Wolters 
Kluwer. 


The correct answer is: 480 mg 


THE NEXT 4 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


MG is a 40-year-old, 53 kg female who is currently diagnosed with an abscess. She has a serum 
creatinine of 58 pmol/L and is given an IV infusion of cloxacillin. Given that: 


Vi=V..= 65 L 


Ch=CrCl 


What is the half-life? 


Select one: 
806hY 
6.85 h* 


x 
oseh Rose Wang (ID:113212) this answer is incorrect. The calculated half-life is not 0.48 h. 


O41h* 


Marks for this submission: 0.00/1.00. 
TOPIC: Pharmacokinetic calculation 
LEARNING OBJECTIVE: 

To learn the calculation of half-life. 


PArueonunin. 


The half-life can be calculated by the following equation: 


tp=2 


where, 

Kel = elimination rate constant 

tye = half-life 

SOLUTION: 

Step 1: Use MG's age, gender, weight and serum creatinine to determine the creatine clearance. 


CrCl = (a -0.85 
CrCl = (as w -0.85 


58umol/L 
CrCl = 93.21 mL/min 
CrCl = 5.59 L/h 


Step 2: Determine the elimination rate constant by inputting the calculated clearance from step 1 and the 
given steady state. 


ka = a 
5.59 L/h 

hea æ 4 

kea = 0.086 h 

Step 3: Determine half-life with the calculated elimination rate constant. 
t — n 

Vos 

t = In2 

1/2 = 9.086 n= 
ti, = 8.06h 


Always check your units to ensure they cancel out and you are left with the desired units. 
Answer: 8.06 h 

RATIONALE: 

Correct Answer: 

(Option #1): The calculated half-life is 8.06 h. 

Incorrect Answer: 


(Option #2): The calculated half-life is not 6.85 h. 
(Option #3): The calculated half-life is not 0.48 h. 
(Option #4): The calculated half-life is not 0.41 h. 


TAKEAWAY/KEY POINTS: 


The half-life can be calculated using the equation: t1/2 = aaa 
REFERENCE: 
[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition). Philadelphia: Wolters 
Kluwer. 
The correct answer is: 8.06 h 
Question 5 How long does it take for 94% of the drug to be eliminated? 
1: 10185 tip = 8.06 h 
Conect 
flag a 
l Select one: 
Send Fee 
3224h Y 7 
Rose Wang (ID: 113212) this answer is correct. The calculated time is 32.24 h. 
2055 h% 
240h x 
123 hX 


Marts for this submission: 1.00/1.00. 
TOPIC: Pharmacokinetic calculation 

LEARNING OBJECTIVE: 

To learn the calculation of time required for a particular amount of drug to be eliminated from the body. 


BACKGROUND: The half-life of a drug is the time it takes for the amount of drug in the body to reduce by 
half. 

SOLUTION: 

Step 1: Use the given half-life to estimate the time until 94% drug elimination. 

94% is about 4 half-lives: 


50% = 1 halt-lite 

75% = 2 half-lives 

87.5% = 3 half-lives 

93.75% = 4 half-lives 

t=4-8.06h 

t= 32.24h 

Always check your units to ensure they cancel out and you are left with the desired units. 
Answer: 32.24 h 

RATIONALE: 


Correct Answer: 
(Option #1): The calculated time is 32.24 h. 
Incorrect Answer: 


(Option #2): The calculated time is not 20.55 h. 
(Option #3): The calculated time is not 2.40 h. 
(Option #4): The calculated time is not 1.23 h. 


TAKEAWAY/KEY POINTS: 


Around 94% amount of drugs eliminates from the body after 4 half-lives. 
REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition,), Philadelphia: Wolters 
Kluwer. 


The correct answer is: 32.24 h 


Question 6 
ID: 10187 


To achieve an average steady-state concentration of 5 mg/L, what infusion rate is required? 


Correct 


Select one: 


27.95 Y 
mam Rose Wang (ID:113212) this answer is correct. The calculated infusion rate is 27.95 


mg/h. 


3290 ma/h X 
548.3 mg/h X 
466.0 mg/h X 


Marks for this submission: 1.00/1.00, 

TOPIC: Pharmacokinetic calculation 

LEARNING OBJECTIVE: 

To learn the calculation of infusion rate to achieve steady-state concentration. 
BACKGROUND: 


The infusion rate can be calculated by the following equation: 


Ry 
Cs = Gt 


Ro = infusion rate 

Css = steady-state concentration 

Cl = clearance 

SOLUTION: 

Step 1: Determine the CrCl based on patient-specific data. 
Gren = (C LEE) 


CrCl = (aa -0.85 
CrCl = 93.21 mL/min 
CrCl = 5.59 L/h 


Step 2: Determine the infusion rate using the calculated Cl and given Css 


Bo 
Cs = OH 


Ro = Css + Cl 

Ro =5 mg/L -5.59 L/h 

Ro = 27.95 mg/h 

Always check your units to ensure they cancel out and you are left with the desired units. 


Answer: 27.95 mg/h 
RATIONALE: 


Correct Answer: 
(Option #1): The calculated infusion rate is 27.95 mg/h. 
Incorrect Answer: 


(Option #2): The calculated infusion rate is not 32.90 mg/h. 
(Option #3): The calculated infusion rate is not 548.3 mg/h. 
(Option #4): The calculated infusion rate is not 466.0 mg/h. 


TAKEAWAY/KEY POINTS: 
The infusion rate can be calculated by the equation: Css = $. 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition,), Philadelphia: Wolters 
Kluwer. 


The correct answer is: 27.95 mg/h 


Question 7 MG is experiencing serious side effects and you decide to stop the infusion. 
1D: 10188 
Corect Given a steady state concentration of 25 mg/L when the patient was experiencing side effects, how long will 


it take to reach a concentration of 9 mg/L? 


Select one: 


1188h Y 
Rose Wang (ID:113212) this answer is correct. The calculated time is 11.88 h. 


0712h% 
1012h% 
0.606 h X 


Maris for this submission: 1.00/1.00. 
TOPIC: Pharmacokinetic calculation 

LEARNING OBJECTIVE: 

To learn the calculation of time required to eliminate a particular amount of drug from the body. 
BACKGROUND: 

The time require to eliminate the drug from the body can be calculated by the following equation: 
Cin = Co Kai 

where, 

G = concentration at time t 

Co = initial concentration 

Ka = elimination rate constant 

t= time 


SOLUTION: 
Step 1: Calculate the creatinine clearance using patient data. 


CC (ES 


CrCl = 93.21 mL/min 


CrCl = 5.59 L/h 


Step 2: Determine the elimination rate constant using calculated Cl and provided volume of distribution. 


ha = G 

5.59 L/h 
ka = -o 4 
ka = 0.086 h`! 


Step 3: Use the following concentration formula and plug in the calculated elimination rate constant and given 
concentration rates. 


Cw =Co-e™* 


Question 8 
10: 10190 


Corect 


Fag 


9 mg/L = 25 mg/L. e 208 ht 
t=11.88 h 


Always check your units to ensure they cancel out and you are left with the desired units. 
Answer: 11.88 h 
RATIONALE: 


Correct Answer: 
(Option #1): The calculated time is 11.88 h. 


Incorrect Answer: 


(Option #2): The calculated time is not 0.72 h. 
(Option #3): The calculated time is not 10.12 h. 
(Option #4): The calculated time is not 0.606 h. 


TAKEAWAY/KEY POINTS: 

The time required to eliminate a particular amount of drug can be calculated by rearranging the following 
equation: C) = Co - et 

REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition.). Philadelphia: Wolters 
Kluwer. 


The correct answer is: 11.88 h 


THE NEXT 3 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


SP is currently being administered a 250 mg IV bolus of ciprofloxacin every 4 hours. Given: 
Cl=4L/h 
Co) = 3 mg/L 


Determine Cmaz, 


Select one: 


17.17 v 


mg/L Rose Wang (ID:113212) this answer is correct. The calculated concentration is 17.17 


mg/L 


16.89 mg/LX 
17.43. mg/L* 
16.61 mg/L* 


Marks for this submission: 1.00/1.00, 
TOPIC: Pharmacokinetic calculation 
LEARNING OBJECTIVE: 


To learn the calculation of Cmac ss- 


BACKGROUND: 

The Crass can be calculated using the following equation: 
— DoseF 1 

Oman = Yq” Te tat 

where, 


Cras = maximum plasma concentration at a steady-state level 


= bioavailability factor 
Va = volume of distribution 
T = dosing interval 


Kaj = elimination rate constant 


SOLUTION: 


Step 1: Determine the volume of distribution using the dose and initial concentration. 


Vd = 85.55 L 


Step 2: Determine the elimination rate constant by using the given clearance and calculated volume of 
distribution. 


ee 

4L/h 
ka = ST 
ka = 0.048 h 


Step 3: Determine the Cimas by using calculated Vg and ka and the given dose and clearance. 
— DoseF 1 
i 


c, _ 50mg1 1 
mata — 333 ` {00s Ptah 


Cmaz,, = 17.17 mg/L 


Note: F=1 because this drug is being given IV. 

Always check your units to ensure they cancel out and you are left with the desired units. 
Answer: 17.17 mg/L 

RATIONALE: 


Correct Answer: 

(Option #1): The calculated concentration is 17.17 mg/L. 
Incorrect Answer: 

(Option #2): The calculated concentration is not 16.89 mg/L. 


(Option #3): The calculated concentration is not 17.43 mg/L. 
(Option #4): The calculated concentration is not 16.61 mg/L. 


TAKEAWAY/KEY POINTS: 


Dose-F 


The Crass can be calculated using the equation: Cmaz,, = Vi 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition.). Philadelphia: Wolters 
Kluwer. 


The correct answer is: 17.17 mg/L 


Question 9 
1D: 10192 


Determine Cmin, 


Corect 


Select one: 


1417 v 
mg/L Rose Wang (ID:113212) this answer is correct. The calculated concentration is 14.17 


mg/L 


13.96 mg/L * 
14.35.mg/L* 
13.33 mg/L% 


Marks for this submission: 1.00/1.00. 

TOPIC: Pharmacokinetic calculation 
LEARNING OBJECTIVE: 

To learn the calculation of Crin ss: 
BACKGROUND: 


Chinssan be calculated by the following equation: 


where, 


Chriss = the minimum plasma concentration at steady state 
Ka = elimination rate constant 

Va = volume of distribution 

F = bioavailability factor 

T = time interval 


SOLUTION: 


Step 1: Determine the volume of distribution using the dose and initial concentration. 
— Dose 

KEET 

Tom 


Question 10 
ID: 10193 


Corect 


~ 3mg/L 
V = 83.33 L 


Step 2: Determine the elimination rate constant by using the given clearance and calculated volume of 
distribution. 


an 
E T 

_ 4L/h 
k= 83.33 L 
k = 0.048 h 


Step 3: Determine the Cininyss by using calculated Vz and ke, and the given dose and clearance. 
Dose-F e*t 


CO Y re 
c 250 mgl 1008 aia h 
‘Mites — 8333 L ` J-e 00m elem 


Cmins = 14.17 mg/L 

Note: F=1 because this drug is being given IV. 

Always check your units to ensure they cancel out and you are left with the desired units. 
Answer: 14.17 mg/L 

RATIONALE: 


Correct Answer: 
(Option #1): The calculated concentration is 14.17 mg/L. 
Incorrect Answer: 


(Option #2): The calculated concentration is not 13.96 mg/L. 
(Option #3): The calculated concentration is not 14.35 mg/L. 
(Option #4): The calculated concentration is not 113.33 mg/L. 


TAKEAWAY/KEY POINTS: 


Cmn sscan be calculated using the equation: Cmin,, 


REFERENCE: 


[1] Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition.). Philadelphia: Wolters 
Kluwer. 


The correct answer is: 14.17 mg/L 


Calculate the fluctuation 


Select one: 
ae 


Rose Wang (ID: 113212) this answer is correct. The calculated fluctuation is 1.21 


0.51 % 
075X 
1.63% 


Marks for this submission: 1.00/1.00. 

TOPIC: Pharmacokinetic calculation 

LEARNING OBJECTIVE: 

To learn the calculation of fluctuation. 

BACKGROUND: 

The fluctuation is the ratio between the maximum and minimum plasma concentration at steady-state 
concentration. The fluctuation can be calculated by the following equation: 

Fluctuation = Cmaz,, + Omin, 

SOLUTION: 

Step 1: Use the calculated Ciminizz and Cimayes to determine fluctuation. 

Fluctuation = Cmaz, 
Fluctuation = 17.17mg/L + 14.17mg/L 

Fluctuation = 1.21 

Always check your units to ensure they cancel out and you are left with the desired units. 


s $ Oring, 


Answer: 1.21 
RATIONALE: 
Correct Answer: 


(Option #1): The calculated fluctuation is 1.21. 


Incorrect Answer: 


(Option #2): The calculated fluctuation is not 0.51. 
(Option #3): The calculated fluctuation is not 0.75. 
(Option #4): The calculated fluctuation is not 1.63. 


TAKEAWAY/KEY POINTS: 

The fluctuation can be calculated by the following equation: Fluctuation = Cmaz,, + Cmin,- 

REFERENCE: 

m Ansel, H. C., & Stockton, S. J. (2017). Pharmaceutical calculations (15th edition.). Philadelphia: Wolters 
luwer. 


The correct answer is: 1.21 
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